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Conformity?Culture-like phenomena in wild animals have received much attention, but how
good is the evidence and how similar are they to human culture? New data on
chimpanzees suggest their culture may even have an element of conformity.Carel P. van Schaik
In a variety of species, especially
cetaceans and primates, biologists
have documented geographic variation
in communication signals, comfort
variants and often tool-based
subsistence techniques [1], which they
interpreted as an expression of culture,
i.e. innovative behavior patterns that
individuals acquire through some
form of social learning rather than
independently. This interpretation,
if correct, suggests that human
culture, despite all its differences,
shares homologous elements with
great-ape cultures. In this issue of
Current Biology, Luncz, Mundry and
Boesch [2] present detailed information
that bolsters the cultural interpretation
of one particularly prominent
chimpanzee behavior, tool-assisted
nut cracking, and may even suggest
chimpanzees show a tendency
toward conformity.
The cultural interpretation of
geographic variation in behavior has
been challenged as unwarranted
[3]. Most criticism focused on the
approach used, the ethnographic
method of comparing practices
between different areas. This method
does not provide direct evidence in
favor of a cultural explanation, but
instead tries to exclude alternative
explanations for geographic variation:
animals could either rely on
independent but convergent behavior
due to shared genetic predispositions,
or on independent but convergent
individual behavioral plasticity in
response to potentially subtle
ecological differences. The criticism
revolves around the extent to which
these alternative explanations really
can be excluded.
One may wonder why the question
of whether geographic variation in
behaviors was the result of cultural
processes was not settled years ago.
After all, elegant translocation or
cross-fostering experiments could
provide definitive answers [4]. The
reason is that these experiments arenot feasible or permissible with animals
such as great apes. Thus, the
ethnographic method continues
to be necessary to validate a
cultural interpretation for specific
cases, although it is not good at
estimating the relative importance
of cultural processes in creating
geographic variation in behavior or
technology [5].
An absence of genetic influences has
been implied by the presence of
behavioral differences between
chimpanzee populations despite a lack
of genetic differentiation [6,7]. Dealing
with the role of individual plasticity in
response to subtle ecological
differences has proven more difficult,
however. A classic test case
highlighted the role of cultural
transmission. Chimpanzees at various
sites were seen to use distinct
ant-dipping techniques [8] — a
difference attributed to cultural effects.
Subsequent work, however, showed
that different techniques existed side
by side in a single population [9]. Critics
used this observation to suggest that
ecological influences could explain the
between-site variation [3]. This inspired
morework, which convincingly showed
that details of geographic variation
cannot be fully explained by plastic
responses to ecological differences
[10,11], and that they are, therefore,
possibly cultural. Indeed, many
aspects of ant-dipping are acquired
through social learning [12], showing
that a mix of individually and socially
acquired experience causes the
behavior patterns of an individual. This
example shows not only that cultural
processes explain some of the
variation in chimpanzee behavior, but
also how criticism can lead to more
powerful tests.
Luncz et al. [2] now provide an
even more detailed analysis of
tool-assisted nut cracking (Figure 1).
They report consistent differences in
the techniques among three adjacent
chimpanzee communities inhabiting
the same patch of rainforest. Members
of one community used stone ratherand kept on using them as the season
progressed even though nuts could
increasingly be cracked comfortably
with the more abundantly available
wooden tools.When they usedwooden
tools, these were consistently smaller
than those used elsewhere. Subtle
differences also existed between the
two other communities. Availability of
either stone or wood hammers did not
differ among communities, and nuts
everywhere were hardest early in the
season. The study by Luncz et al. [2]
therefore strongly suggests that
individual community members were
more similar in their techniques
than expected based on ecological
grounds, although critics might point
out that one possible non-cultural
explanation was not excluded:
it could be possible that the
predominant use of stone tools in
a community, perhaps because the
nuts initially are hardest there, leads
to a higher accumulation of stone
tools right around the nut-cracking
sites than in other communities.
Thus, any chimpanzee, regardless
of its initial preferences, might
independently bias its technique
toward the community’smodal pattern,
simply because of what tools happen
to be within reach at the cracking sites.
Provided this alternative can be
refuted, the study by Luncz et al. [2]
strengthens a cultural interpretation
of one of the most visible examples
of geographic variation in chimpanzee
behavior, where social learning has
already been implicated in its
acquisition.
Assuming the cultural interpretation
stands, there is another implication.
In chimpanzees, adult females are
generally born in a different
community than where they live as
adults. We know that females have
already learned how to crack nuts
before they disperse. The findings of
Luncz et al. [2], therefore, imply that
there is some process at work
whereby immigrants modify their own
nut-cracking techniques and converge
on the local pattern. Such conformity
is yet another aspect of behavior long
thought to be uniquely human, but
the present study adds to the evidence
questioning the strict version of
this notion: Whiten et al. [13], for
instance, reported experiments with
chimpanzees, where they could adopt
one of two distinct techniques to
Figure 1. Cracking culture.
A juvenile male chimpanzee uses a stone tool
and a root anvil to crack nuts. In the Ivory
Coast, chimpanzees show group-dependent
nut crackingbehaviorwhich isdifferent among
neighboring communities, even though they
live in close proximity to one another in
the same habitat, suggesting a cultural in-
fluence on tool choice. Picture: by Mark
Linfield.
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R403extract food from a machine called
pan-pipes (poke or lift), and found that
when seeded with one technique, the
individuals exposed to this technique
reliably adopted the demonstrated
technique. In each group, some
‘corruption’ with the other technique
subsequently arose, but tended to
disappear again over time. Similar
self-correcting tendencies were found
in other experiments [14]. Likewise,
Perry [15] could show that wild
immature white-faced capuchin
monkeys gradually settled on one
of two distinct techniques to open
Luehea fruits, and that this technique
tended to be the one they were
predominantly exposed to. In all these
cases, the techniques were basically
equally efficient.
Such homogenizing effects are
almost inevitable. First, naı¨ve
individuals are simply most likely to
adopt whatever technique they are
most exposed to, regardless of the
identity of the models. This tendency
will over time produce localhomogeneity. It may be adaptive
because they are most likely to provide
the locally optimal solution. We can call
this tendency ‘weak informational
conformity’. Second, learners with
previous knowledge may value what
they encounter more than what they
already know themselves if there is
some asymmetry, e.g. because
they are immigrants, as in these
chimpanzees. There is experimental
evidence for this from Norway rats,
where animals may overcome a
personal preference when confronted
with others demonstrating the
other option [16]. However, the
homogenizing effect will be weaker
the more individuals tend to stick to
what they know, as shown in captive
chimpanzees.
Local homogeneity arises most
reliably when animals preferentially,
and thus disproportionately, copy
what is demonstrated by the majority
of role models, rather than merely
whatever they encounter the most [17].
This may seem like a subtle difference,
but it implies an explicit preference
for the majority’s variant, which
could be adaptive because it allows
individuals to tap more effectively
into the wisdom of the crowd [17].
We can call this tendency ‘strong
informational conformity’. It is generally
thought to be uniquely human, but
a recent experiment could demonstrate
this effect in both chimpanzees and
children, where naı¨ve observers were
more likely to copy the action of three
role models seen once each than an
action performed by one role model
three times [18].
In humans, we see a process
that goes one step further, in that
individuals prefer to comply with
the local social norm, or are forced to
do so by punishment [19]. This is
‘normative conformity’. Both strong
informational and normative
conformity produce marked local
homogeneity. Interestingly,
experimental evidence for strong
informational conformity among
humans is mixed, perhaps because we
only feel obliged to comply with
normative conformity for specific
categories of cultural variants
and private information may
sometimes trump the wisdom of
the crowd [17,20].
If future work confirms these
patterns, it is likely that the distinctively
human normative conformity [19] was
enabled by the strong informationalconformity that our ancestors inherited
from the last common ancestor with the
two chimpanzee species (common
chimpanzees and bonobos), because
it put in place the mechanism of
attending to what the majority was
doing. As usual, if we take a closer look,
seemingly unique human traits can be
decomposed into shared and unique
elements with distinct functions and
histories. In the process, we often
learn more about human nature and
human evolution. It may turn out that
this will also happen in the case of
cultural conformity.References
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on Stalled Replication ForksThe conserved PIF helicase family appears to function in replication to ensure
termination and passage through regions that slow or arrest replication fork
movement. Findings in fission yeast extend evidence from budding yeast,
and argue for universal mechanisms that ensure replication integrity.Kenji Shimada1,*
and Susan M. Gasser1,2
All good things must come to an end,
including the replication fork. Andwhen
it does, one hopes that the termination
will be a happy one. Yet there can also
be dangers along the way, including
replication pause sites that should
not prematurely signal termination.
Replication fork pause sites are
numerous and include 5S and tRNA
genes, centromeres, silent chromatin
loci, highly transcribed RNA
polymerase II (PolII) genes and
replication fork barriers (RFBs) in
the rDNA [1–5]. It is critical that the
replication machinery remains
engaged while the impediments to
fork progression are cleared away.
Moreover, since stalled replication
forks are susceptible to double
strand breaks, mechanisms are
needed to prevent this by stabilizing
the replication fork. Such mechanisms
prevent spontaneous chromosome
breakage and rearrangements,
which are harbingers of oncogenic
transformation.
Two recent papers shed light on the
molecular machinery that ensures both
a safe transition through fork pausing
sites and a proper termination of
replication forks as they converge [6,7].
Specifically, they highlight the role of
the Pif1 family of DNA helicases,
which were originally shown in budding
yeast to promote fork passage athard-to-replicate sites, and to ensure
the completion of replication when
replication forks meet [6,7].
Pif1 belongs to a superfamily of
50 to 30 directed helicases, found in
all eukaryotes, as well as some
prokaryotes [8]. In both budding and
fission yeast, Pif1 helicase has roles in
both nuclear and mitochondrial DNA
replication, and the two roles can be
separated by genetic manipulation of
the PIF1 gene [9,10]. Saccharomyces
cerevisiae actually harbors two Pif1
family members, Rrm3 as well as Pif1.
The two have distinct and sometimes
opposing roles, even though both
contribute to proper genome
duplication [11]. For example, Rrm3
facilitates replication fork passage at
rDNA RFBs, while Pif1 promotes fork
stalling at these sites [11]. Moreover,
Rrm3 promotes replication fork
progression at telomeres, while Pif1
promotes fork progression through
G-quadruplex motifs, and at the same
time antagonizes telomerase-mediated
elongation, apparently by displacing
telomerase from its template [12–14].
Since the Schizosaccharomyces
pombe genome encodes only one Pif1
helicase family member (pfh1+), the
question arose which of the
fork-related activities characterized in
S. cerevisiae would be maintained in
this distantly related yeast.
The unique Pif1 helicase in fission
yeast, Pfh1, has an essential function in
both chromosomal and mitochondrialreplication in S. pombe [10]. Therefore,
to examine its role in genomic
replication, the two laboratories
employed special methods to
down-regulate, but not completely
ablate, this essential gene. On one
hand, Sabouri et al. [6] depleted Pfh1
by shutting off its expression with
a thiamine-repressed promoter,
while Steinacher et al. [7] used a
function-specific mutant, the pfh1-mt*
allele, in which Pfh1 retained its
mitochondrial function but was
excluded from the nucleus [10]. The
latter studied replication fork pausing
primarily on replicating plasmids in the
fission yeast cells, while Sabouri et al.
studied endogenous chromosomal
loci. Nonetheless, the two studies
came to a consensus: Pfh1, like
the S. cerevisiae Rrm3, facilitates
progression when the fork slows or
encounters a barrier and plays an
important role in ensuring proper
termination at converging replication
forks.
Sabouri and colleagues [6] mapped
Pfh1 distribution genome-wide in
unperturbed cells using chromatin
immunoprecipitation. They showed
that Pfh1 occupancy is specifically
enriched at the rDNA RFB, the
mating-type locus RFB (RTS1), 5S
rRNA and tRNA genes, all of which are
known to be replication fork pause
sites in S. pombe. They also found
evidence for enrichment at highly
transcribed PolII genes. They then
showed a significant increase of fork
stalling at Phf1-enriched sites, where
they also detected signs of enhanced
DNA damage (gH2AX). Damage and
pausing increases when Pfh1 is
depleted, suggesting that Pfh1
promotes replication fork passage and
suppresses breaks at hard-to-replicate
sites. Interestingly, they also detected
lower but significant Pfh1 binding at
